High p53 protein expression in therapy-related myeloid neoplasms is associated with adverse karyotype and poor outcome.
Identification of p53-positive cells by immunohistochemistry in bone marrow from primary myelodysplastic syndrome patients correlates with the presence of TP53 mutations and poor prognosis. Mutations in the tumor suppressor gene TP53 are more frequent in therapy-related acute myeloid leukemia and myelodysplastic syndrome than in de novo disease, but the role of p53 immunohistochemistry in the therapy-related setting has not been specifically investigated. We studied p53 protein immunoreactivity in bone marrow biopsies of therapy-related myeloid neoplasms and correlated protein expression with TP53 mutation status, clinicopathologic features and outcome. We first studied 32 patients with therapy-related acute myeloid leukemia and 63 patients with therapy-related myelodysplastic syndrome/chronic myelomonocytic leukemia from one institution and then validated our results in a separate group of 32 patients with therapy-related acute myeloid leukemia and 56 patients with therapy-related myelodysplastic syndrome from a different institution. Strong p53 immunostaining in ≥1% of bone marrow cells was highly predictive of a TP53 gene mutation (P<0.0001) and was strongly associated with a high-risk karyotype (P<0.0001). The presence of ≥1% p53 strongly positive cells was associated with poorer overall and disease-specific survival, particularly in the subset of patients treated with stem-cell transplantation. In a multivariable Cox regression model, the presence of ≥1% p53 strongly expressing cells was an independent prognostic marker for overall survival in both cohorts, with hazard ratios of 3.434 (CI: 1.751-6.735, P<0.0001) and 3.156 (CI: 1.502-6.628, P=0.002). Our data indicate that p53 protein expression, evaluated in bone marrow biopsies by a widely available immunohistochemical method, prognostically stratifies patients with therapy-related myeloid neoplasms independent of other risk factors. p53 immunostaining thus represents an easily applicable method to assess risk in therapy-related acute myeloid leukemia/myelodysplastic syndrome patients.